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(54) SEMICONDUCTIVE HIGH POLYMER ELASTIC MEMBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductive high polymer elastic member which can be used to be 
suited as an electrophotographic conductive roller of developing roller, copying roller, etc., without causing 
deterioration of performance due to a rise and fluctuation of a resistance value even by carrying a current for a 
long time. 

SOLUTION: A high polymer material serves as a base material, to be formed by adding to this material 
quarternary ammonium salt (however, excepting negative ion kind of halogen ion), electric resistance is 1 x 105 
to 1 x 1010[Qcm] by measured voltage 1000V at 28° C temperature in 85% relative humidity, and in the same 
condition, when a current is carried continuously for eight hours, the electric resistance is less than five times 
the initial resistance. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The half-conductive polymer elastic member characterized by electric 
resistance when polymeric materials were made into the base material, and it came to 
add to this quarternary ammonium salt (however, for an anion kind to remove what is 
halogen ion), and electric resistance is 1x105 to 1x1010 [omegacm] in measurement 
voltage 1000V in the temperature of 28 degrees C and 85% of relative humidity and 
carries out continuation energization on these conditions for 8 hours being less than 5 
times of initial resistance. 

[Claim 2] The half-conductive polymer elastic member according to claim 1 whose 
anion kind of the above-mentioned quarternary ammonium salt is CI04- BF4-, S04 
2- or C2H5-S04- 

[Claim 3] The half-conductive polymer elastic member according to claim 1 or 2 
whose above-mentioned polymeric materials are what mainly consists of a hydrophilic 
urethane resin. 

[Claim 4] A half-conductive polymer elastic member given in any 1 term of the claims 
1-3 which add the inorganic ion matter and/or carbon black to quarternary ammonium 
salt and it comes to add to polymeric materials. 

[Claim 5] A half-conductive polymer elastic member given in any 1 term of the claims 
1-4 which are the elastic rollers for electrophotography processes. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



1 



.1 • 



[The technical field to which invention belongs] this invention relates to the 
half-conductive polymer elastic member used in the packing member which has an 
antistatic function, an impact-absorption member, an electronic process, etc. 
[0002] 

[Description of the Prior Art] In order to protect electronic parts with progress of 
electronic technology in recent years, the demand to the antistatic technology of a 
packing material and impact-absorption material is increasing. Moreover, the 
half-conductivity elastic roller attracts attention with progress of electrophotographic 
technology as the imprint material of dry-type-electrophotography equipment, and 
contact live-part material to a toner, and it is used for the developing roller, the copy 
roller, etc. A half-conductivity elastic roller has the advantage that the required 
amount of electrifications is given by low supply voltage to imprint material etc., as 
compared with the corotron electrification machine used conventionally. 
Macromolecule elastomers and macromolecule form material, such as rubber urethane, 
were usually used for the elastic roller used for these purposes, and what blended 
electric conduction material, such as carbon black, with this, and gave desired 
conductivity was used for it. 

[0003] The half-conductivity member used for such a use requires that there should 
be little range of fluctuation of the electric resistance at the time of it being not only a 
predetermined electric resistance value, but there being little position dispersion of 
electric resistance, and there being few applied-voltage dependencies of electric 
resistance, and energizing continuously. 
[0004] 

[Problem(s) to be Solved by the Invention] It was difficult to manufacture resistance 
uniformly in a resistance field, while calling it 1x105 to 1x1010 [ required for an 
electrophotography process ] [omegacm] by mixing of carbon black etc., and 
macromolecule members adjusted to predetermined resistance by mixing fillers, such 
as powder of a metal metallurgy group oxide, and a whisker, carbon black, such as a 
macromolecule elastomer and macromolecule form, had large position dispersion of 
electric resistance, and there was a trouble that the measurement voltage 
dependency of electric resistance was large. 

[0005] Then, the roller of resistance regularity is manufactured in the inside 
resistance field by mixing **** ion conductivity matter, such as a sodium perchlorate. 
However, while saying that a poor picture was caused when it continued operating 
such a roller in the state of prolonged energization, and resistance increased gradually 
and it used for an electrophotography use, there was ****. Therefore, it aims at 
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offering the half-conductivity elastic member which this invention solved the fault of 
this conventional half-conductivity spring material, and had many properties 
mentioned above. 
[0006] 

[The means for solving a technical problem] By adding the quarternary ammonium salt 
whose anion kinds are things other than halogen ion as an electric conduction agent to 
polymeric materials, and performing resistance adjustment to them, as a result of 
repeating examination wholeheartedly, in order that this invention person etc. may 
attain the above-mentioned purpose Electric resistance is 1x105 to 1x1010 
[omegacm], and an inside resistance field in measurement voltage 1000V in the 
temperature of 28 degrees C, and 85% of relative humidity. And the half-conductive 
polymer elastic member whose electric resistance is less than 5 times of initial 
resistance even if it carries out continuation energization on these conditions for 8 
hours can be obtained. Without causing the degradation by elevation and change of 
resistance, even if it energizes for a long time, ****** which can offer the 
half-conductive polymer elastic member which can be suitably used as conductive 
rollers for electrophotography, such as a developing roller and a copy roller, is found 
out, and this invention is completed. 

[0007] this invention makes polymeric materials a base material, to this Therefore, 
quarternary ammonium salt It comes to add, (removing [ however, ] that) whose anion 
kind is halogen ion. The half-conductive polymer elastic member characterized by 
electric resistance when electric resistance is 1x105 to 1x1010 [omegacm] in 
measurement voltage 1000V in the temperature of 28 degrees C and 85% of relative 
humidity and carries out continuation energization on these conditions for 8 hours 
being less than 5 times of initial resistance is offered. 

[0008] Hereafter, it explains in more detail about this invention. The half-conductive 
polymer elastic member concerning this invention makes polymeric materials a base 
material as mentioned above. Quarternary ammonium salt (however, an anion kind 
removes what is halogen ion) is added to this. Electric resistance sets to the 
temperature of 28 degrees C, and 85% of relative humidity, by measurement voltage 
1000V 1x105 to 1x1010 [omegacm], The electric resistance in measurement voltage 
10V in less than 5 times of initial resistance of the electric resistance when carrying 
out continuation energization on these conditions for 8 hours, and the said 
temperature / humidity conditions has the physical properties below of the double 
precision of the electric resistance in measurement voltage 5000V. 
[0009] It can obtain by the common practice to which heat hardening of the poly 
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hydroxylation **** and the poly isocyanate compound is mixed and carried out as a 
polymeric material used by this invention. In this case, the polyol used for 
manufacture of a general flexible polyurethane foam or an elastomer as poly 
hydroxylation ****, i.e., the polyether polyol which has the poly hydroxyl at the end, a 
polyester polyol, the polyether polyester polyol that is both copolymerization object 
are mentioned, and also general polyols, such as the so-called polymer polyol which is 
made to carry out the polymerization of the ethylenic unsaturated monomer into a 
polyol, and is obtained, can be used. 

[0010] It is desirable to mainly use a **** hydrophilic-property urethane base 
material by making hydrophilic polyols, such as the above-mentioned polyether polyol, 
a polyester polyol, and a polytetramethylene ether glycol, into a constituent. Here, if 
the hydrophobic polyol like a polyisoprene polyol, a polybutadiene polyol, and a 
hydrogenation polybutadiene polyol is used as a subject, it is difficult to give 
conductivity with which are satisfied of a demand. 

[0011] the poly isocyanate similarly used for manufacture of a general flexible 
polyurethane foam or an elastomer as a poly isocyanate compound, i.e., tolylene 
diisocyanate, (TDI), and poor quality — it is used, the mixture of TDI, 4, and 
4-diphenylmethane diisocyanate (MDI), poor quality MDI, the aliphatic poly isocyanate 
of carbon numbers 2-18, the alicyclic poly isocyanate of carbon numbers 4-15, and 
these poly isocyanate, a denaturation object, for example, the prepolymer which is 
made to react with polyols partially and is obtained, etc. 

[0012] Moreover, the anion kind is things other than halogen ion, and, specifically, as 
for the quarternary ammonium salt used for this invention as an electric conduction 
agent, hoe denaturation aliphatic dimethyl ethylammonium ETOSARUFETO, perchloric 
acid tetraethylammonium, perchloric acid tetrabutylammonium, and 
tetrabutylammonium fluoride, a hoe fluoride tetraethylammonium, etc. are illustrated. 
In addition, in these, hoe denaturation aliphatic dimethyl ethylammonium 
ETOSARUFETO, perchloric acid tetrabutylammonium, and tetrabutylammonium 
fluoride is used especially preferably. 

[0013] By mixing the above-mentioned quarternary ammonium salt to the 
aforementioned base material, it becomes possible to adjust to a resistance field, 
while volume resistivity is called 1x105 to 1x1010 [omegacm]. Moreover, it is also 
desirable to make these into a foam at the shape of form. Although there is no limit in 
the foaming method in the case of making it foam, the method of carrying out mixing 
use of the foaming agent and the method of mixing air bubbles by mechanical churning 
are used preferably. 
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[0014] Although there is no limit in the manufacture method of urethane, a polyether 
polyol, a polyester polyol, The polyol which carried out the addition polymerization of 
polyethylene lei oxide or the polypropylene oxide to the polytetramethylene ether 
glycol and the glycerol, A hydrophilic chain elongation agent and tolylene diisocyanate 
(TDI), such as ethylene glycol, a propanediol, and butanediol, Cross linking agents, 
such as diphenylmethane diisocyanate (MDI), crude diphenylmethane diisocyanate 
(KURUDO MDI), the urethane imine denaturation MDI, and isophorone diisocyanate, 
for conductive grant After mixing with reinforcing agents, such as carbon black, a 
crosslinking reaction catalyst, etc. the quarternary ammonium salt to add and if 
needed, the method of carrying out heat hardening is used preferably. 
[0015] Although suitably used as each roller, such as development and an imprint, the 
conductive roller for electrophotography which are the main field of the inventions of 
this invention is not limited to these uses, and if it is a member for performing 
electrification/electric discharge operation, it is applicable to anything. Moreover, the 
gestalt may not be limited in the shape of [ which was shown in drawing 1 ] a roller, 
either, and may be a gestalt of the shape of the shape of a brush, and a plate, and the 
letter of a block and others. Usually, or it plated to iron, by the use, rodding, such as 
stainless steel, can be covered with a conductive material of this invention, the 
outside may be further painted with a paint conductive, half-conductive, and/or 
insulating, according to a use, a protective film can be formed in the front face of a 
conductive roller layer, or, in short, this roller layer can also be formed in two or more 
layers. Anyway, usually, this invention half conductivity elastic member used for the 
conductive roller for electrophotography shows resistance stable in a resistance field, 
while calling it 1x105 to 1x1010 [omegacm]. 

[0016] If an example of the imprint equipment using this conductive roller is explained, 
as shown in drawing 1 The conductive roller 1 in which conductive roller layer 1b was 
formed on the outside of rodding 1a the charged bodies 2-ed, such as a photo 
conductor drum, are contacted through imprint material (not shown), such as paper, 
— making — this imprint — voltage is impressed by the power supply 3 between a 
member 1 and the charged body 2-ed, and developers, such as a toner on the charged 
body 2-ed, are imprinted to imprint material by generating electric field between the 
charged body-ed and imprint material When including this half conductivity member in 
electrophotography equipments, such as a copying machine, it is applied to the 
electrostatic picture development section, a toner, or the development material 
imprint section. 

[0017] If predetermined voltage is impressed to the conductivity roller made from 
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urethane which added the mineral salt like a lithium perchlorate, a sodium perchlorate, 
and perchloric acid calcium as ion conductivity matter used conventionally here by 
the power supply 3 There was a case where it lapsed into the situation that resistance 
of a conductive roller goes up when operation is continued, while it had been kept 
continuous to like-pole nature potential, and it must stop having to impress high 
potential considerable when making predetermined current energize as a result, and 
predetermined current cannot be secured. 

[0018] Although the mechanism about this resistance rise is not necessarily clear, if 
like-pole nature continuation impression is made, dissociation and polarization of this 
ionicity matter happen, and since current stops being able to flow easily, the roller 
which made conductivity discover by addition of the salt like a lithium perchlorate, a 
sodium perchlorate, perchloric acid calcium, and hoe lithium fluoride will be considered 
that resistance goes up. 

[0019] As actually shown in the example of an experiment mentioned later, polar fixed 
voltage is impressed to the conductive roller using the sodium perchlorate as electric 
conduction material. When the fixed quantity of the amount of sodium and the amount 
of perchloric acid of the inside portion and lateral part of the roller with which 
resistance rose was carried out, while sodium was decreasing in number in the inside 
portion as compared with the standard sample which is not impressing voltage, 
perchloric acid was increasing, and on the other hand by the lateral part, sodium was 
increasing conversely. From this, electrophoresis polarization of the sodium 
perchlorate by voltage impression was accepted. 

[0020] As ion conductivity matter, in this case, a lithium perchlorate, a sodium 
perchlorate, It replaces with the mineral salt like perchloric acid calcium, and is the 
organic ionicity matter. A denaturation fatty acid and dimethyl ethylammonium 
ETOSARUFETO, a perchloric acid tetraethylammonium, By adding one sort chosen 
from the group which consists of quarternary ammonium salt like hoe perchloric acid 
tetrabutylammonium and tetrabutylammonium fluoride and a hoe fluoride 
tetraethylammonium, or two sorts or more Resistance can obtain a stable urethane 
material also at the time of prolonged energization by volume resistivity 1x105 to 
1x1010 [omegacm]. 

[0021] Under the present circumstances, the molecular weight of the 
above-mentioned quarternary ammonium salt has [ 140 or more ] the especially more 
preferably desirable range of 200-600. In addition, although it is essentially important 
to have added the above-mentioned quarternary ammonium salt to the energization 
long term stability of resistance in this case, you may use together the mineral salt 
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and carbon black like the lithium perchlorate and sodium perchlorate which are used 
conventionally, or perchloric acid calcium in the range which does not spoil the effect 
of this invention. Since there is resistance of 20 times or more in addition even if the 
resistance in the temperature of 15 degrees C and 10% of relative humidity is 100 or 
more times of the resistance in the temperature of 28 degrees C t and 85% of relative 
humidity in the state where an electric conduction agent is not added and hydrophilic 
polyurethane adds quarternary ammonium salt here, if the inorganic ion and carbon 
black like a lithium perchlorate are used together, resistance change at the time of 
low-humidity /temperature and high-humidity /temperature can be lessened. Moreover, 
it is also desirable to dissolve and use quarternary ammonium salt for solvents, such 
as the various ether and alcohol. 

[0022] That the anion kinds which form quarternary ammonium salt should just be 
things other than halogen ion, although there is especially no limit, CI04-, BF4-, S04 
2- and C2H5-S04- are used, and CI04-, BF4-, and C2H5-S04- are preferably used 
in respect of the solubility especially over hydrophilic urethane. 
[0023] Although the conductive roller which is the example of the half-conductivity 
elastic member of this invention is described hereafter, this invention is not restricted 
to the following example, in addition, the conductivity according to voltage impression 
in advance of an example and the example of comparison — the example of an 
experiment about the resistance rise mechanism of a member is described 
[0024] By the [example of experiment] ion chromatography, the fixed quantity of the 
polarization movement of the ion matter was carried out. The used sample The 
TDI-100 (Sumitomo Beyer urethane company make, Sumi Joule T-100) 20 weight 
section, the polyether polyol (the Asahi Glass Co., Ltd. make — ) which added 
propylene oxide and the ethyleneoxide to the glycerol and was made into molecular 
weight 5000 The EKISE Norian 828 100 weight section, 1, the 4-butanediol 6.3 weight 
section, The silicone system surfactant (Nippon Unicar make, SF2935F) 4 weight 
section, The dibutyltin dilaurate 0.03 weight section and the 33% diethylene-glycol 
monomethyl ester solution 0.02 weight section of a sodium perchlorate foam with the 
**** pouring machine made from Mondomix Co. — KYUA [ it / the mixture was 
poured into the mould which has arranged roller rodding in the center section, and / 
80 degrees C ] for 1 2 hours After KYUA, the buff was carried out to the 
predetermined size and the conductive roller was obtained. The diameter of a 
conductive roller was 16.5mm. 

[0025] Subsequently, it is Model made from Treck, using an aluminum drum with a 
diameter of 30mm as a counterelectrode. The voltage of +1000V was impressed to 
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rodding of a conductive roller for 8 hours using 610 C power supply. The environment 
at the time of voltage impression was the temperature of 28 degrees C, and 85% of 
humidity. That whose initial resistance was about 2x107ohms went up with voltage 
impression, and, 8 hours after, resistance rose to about about 1x108ohms. 
[0026] Respectively, immersing extraction was carried out for 24 hours, and the fixed 
quantity of 0.5g (it is called the inside below) of samples which cut off the portion from 
rodding of this roller in thickness of 2mm, 0.5g (it is called an outside below) of 
samples which cut off the surface portion of a roller in thickness of 2mm, and the 0.5g 
of the standard samples which did not impress voltage was carried out to 1.4ml 
distilled water by the ion chromatography. The used equipment is Oriental soda CCPD 
pump, Waters U-6K injector, Wescan electrical conductivity detector, Shimazu IC-A1 
(for anion analysis), or IC-G1 (for cation analysis) column, and the rate of flow was 
considered as a part for 3ml/. The mobile phase used nitric-acid solution (2mM) for a 
phthalate buffer (4mM, pH 6.2) and cation analysis at anion analysis. A **** result is 
as being shown in Table 1, and a hypothesis called the resistance rise by polarization 
of the ion matter is supported from the result. 
[0027] 
[Table 1] 

[0028] Combination prescription shown in the example of the [example 1] 
above-mentioned experiment, TDM 00 [ i.e., ], 20 weight sections, The polyether 
polyol 100 weight section which added propylene oxide and the ethyleneoxide to the 
glycerol and was made into molecular weight 5000, 1, the 4-butanediol 6.3 weight 
section, the silicone system surfactant (Nippon Unicar make, SF2935F) 4 weight 
section, and the dibutyltin dilaurate 0.03 weight section — and the inside of the 
above-mentioned example of an experiment — the 33% diethylene monomethyl ester 
solution 0.02 weight section of a sodium perchlorate — replacing with — denaturation 
aliphatic series and dimethyl ethylammonium ETOSARUFETO (H[CH2]4-20 — 
C2H5N[CH3]2C2H5S04 — ) foam molecular weight 466 - the 550 0.5 weight section 
with the ****** pouring machine made from Mondomix Co. — the mixture was poured 
into the mould which has arranged roller rodding in the center section, and carried out 
question KYUA 80 degrees C at 12:00 After KYUA, the buff was carried out to the 
predetermined size and the conductive roller was obtained. [0029] In the equipment of 
drawing 1 , using the above-mentioned roller with a diameter of 16.5mm as a 
half-conductivity spring-material member of 1, using the aluminum drum with a 
diameter of 30mm, it set to the portion of 2 so that the rotational frequency of an 
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aluminum drum might serve as 17rpm. Subsequently, it is Model made from Treck as a 
constant-current generating power supply 3. 2microA constant current was 
impressed using 61 OC. It is drawing 2 which observed the voltage value at this time, 
asked for roller resistance from conversion with current value, and was plotted to the 
resistance welding time. Thereby, most rises of conductive roller resistance were not 
seen, but it was shown that good continuous running is possible. 
[0030] Except having replaced with the denaturation aliphatic dimethyl 
ethylammonium ETOSARUFETO 0.5 weight section the ion conductivity material 
which carries out the [example 1 of comparison] combination, and having considered 
as the 33% diethylene-glycol monomethyl ester solution 0.02 weight section of a 
sodium perchlorate (NaCI04, molecular weight 122.5), it experimented like the 
example 1 and the change to the time of conductive roller resistance was shown in 
drawing 3 . In this case, that whose initial resistance was about 2x107ohms went up 
with voltage impression, and, 8 hours after, resistance has risen to 1x108ohms or 
more. In order to secure the amount of current equivalent to initial value by this, one 5 
times the voltage of initial value must be impressed. 
[0031] Except having replaced with the denaturation aliphatic dimethyl 
ethylammonium ETOSARUFETO 0.5 weight section the ion conductivity material 
which carries out [example 2] combination, and having considered as the hoe fluoride 
[ tetrabutylammonium ] 0.2 weight section, it experimented like the example 1 and the 
change to the time of a conductive roller was shown in drawing 4 . Most rises of 
conductive roller resistance were not seen, but it was shown that good continuous 
running is possible. 

[0032] It experimented like the example 1 except having replaced with the 
denaturation aliphatic dimethyl ethylammonium ETOSARUFETO 0.5 weight section 
the ion conductivity grant agent which carries out the [example 2 of comparison] 
combination, and having considered as the acetylene black 2 weight section. When the 
voltage variation at the time of supplying the constant current of 2microA from the 
power supply of 3 with the equipment shown in drawing 1 was measured, voltage was 
periodically changed between 50V and 400V with rotation of a roller. Such a 
phenomenon is not observed in the example. 

[0033] It experimented like the example 1 except having added the ion conductivity 
grant agent which carries out [example 3] combination to the denaturation aliphatic 
dimethyl ethylammonium ETOSARUFETO 0.5 weight section, and having considered 
as the 33% diethylene-glycol monomethyl ester solution 0.015 weight section of a 
sodium perchlorate (NaCI04 and molecular weight 122.5) further. When the voltage 



9 



variation at the time of supplying the constant current of 2microA from the power 
supply of 3 with the equipment shown in drawing 1 was measured, the phenomenon of 
changing voltage periodically with rotation of a roller was not observed, but was good. 
[ of the resistance stability at the time of continuation energization ] 
[0034] It experimented like the example 1 except having added the ion conductivity 
material which carries out [example 4] combination to the denaturation aliphatic 
dimethyl ethylammonium ETOSARUFETO 0.5 weight section, and having considered 
as the oil furnace carbon black (HAF class) 4 weight section further. When the voltage 
variation at the time of supplying the constant current of 2microA from the power 
supply of 3 with the equipment shown in drawing 1 was measured, the phenomenon of 
changing voltage periodically with rotation of a roller was not observed, but was good. 
[ of the resistance stability at the time of continuation energization ] 
[0035] [Example 3 of comparison] The 2 and 4-tolylene diisocyanate 18.2 weight 
section, and hydrogenation 1, the 2-polybutadiene polyol (molecular weight 2000) 100 
weight section, 1, the 4-butanediol 6.3 weight section, and a silicone system 
surfactant (the Nippon Unicar make — ) The SF2935F4 weight section, the dibutyltin 
dilaurate 0.01 weight section, Foam denaturation aliphatic series and the dimethyl 
ethylammonium ETOSARUFETO (H[CH2]1 4-20C2H5N[CH3]2C2H5SO4, molecular 
weight 466-550) 0.5 weight section with the ****** pouring machine made from 
Mondomix Co. The mixture was poured into the mould which has arranged roller 
rodding in the center section, and carried out question KYUA 80 degrees C at 12:00. 
After KYUA, the buff was carried out to the predetermined size and the elastic roller 
was obtained. Resistance of this roller is 2x1012ohms, and has not given conductivity. 
[0036] 

[Effect of the Invention] If a thing without elevation and change of resistance is 
obtained and this is applied to an electrophotography process even if it carries out 
continuous duty according to the conductive roller using the material of this invention 
as explained above, it will be stabilized also in prolonged use and a good picture will be 
acquired. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing an example of the electrification 
system using the half-conductivity elastic member of this invention. 
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[Drawing 2] It is the graph which shows the change in resistance by the continuous 
duty of the conductive roller manufactured using the half-conductivity elastic member 
concerning an example 1. 

[Drawing 3] It is the graph which shows the change in resistance by the continuous 
duty of the conductive roller of the example 1 of comparison manufactured using the 
conventional conductive material. 

[Drawing 4] It is the graph which shows the change in resistance by the continuous 
duty of the conductive roller manufactured using the half-conductivity elastic member 
concerning an example 2. 
[Description of Notations] 

1 Electrification Roller (Conductive Member) 
1a Rodding 

1b Conductive roller layer (subject) 

2 Photo Conductor Roll (Charged Body-ed) 

3 Power Supply 
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? * 4 ft 7 > * ^ s a sic ira *. r iB^T-tff* st^fln 

LT ttSHNOg 1 - 3 ©l^n^ 1 3SK:iBiS<0*2*«4 

i - 4 ®t»m*> i **c«t)i©¥««ttK#*wte 20 

8tt*. 
[0 00 1 ] 

[0 00 2] 

6ft£?¥tta-7K:«. il^^A • ^7 1, Z >Zf<DlKfrf- 

[0 00 3 ] c©J:9affl««:fflli6ti4**«tt?B*# 

fc<, ^o^Urffl«U/cl«<D««ffitn:©S«fl*I*^ 
[0 0 0 4] 

^AiCcfcOm^S^n-feXCc^^ 1 x 1 0 s - 1 x 
10 10 [Qcm] 4tO*«R1ll«"eaaSO*-3EK:« 



^Pf§¥ 1 0- 1 69 64 1 
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* ^ £ I > 5 IWH o /Co 

[0005] fct, SttXefe^ h y ^A«<Dip#>f* 

[0 00 6 ] 

fcorfc *gi4 ft7 >^e~ <5 A«*jfcjjnorffilKSBi4 
tf 5 £ <h Cc J: 0 , ^affitfi*^ 2 8 «» SJS 8 
5%CC*J^r«5e«EEl 0 00Vtlxi0 s -lxl 
0 ia [Qcm] i*«fa«#C*9, froRiaittr 8 US 

[0 0 0 7 ] fif-or , iB^ttftftXWi 

u cncc^4ft7>^e^^Ai& (/c/ci, MJ*ym 

mEE 1 0 0 0VT1 xio 5 - 1X1 0 10 [Qcm] "C 
ffljWJgKO 5 -5 C t <b T S ^««14lS 

•c. tg»SS8 5%tc*$c^ra'J5E*ff i ooovrix 

1 0 s - 1 x l 0 10 [Qcm] , Bftft"C8RfHiai*a 

g^-COSMHE 1 0 VKlfcWSm»fflK#. 

E5 00 0VJC*J»*W!l«S©2«8lT. t^^tttt 

[0 00 9] *JSW-C*ffl SftSH^Bi l/ttt, 



(3) 

3 

lffifcJHi»6ft*tfy*--Jk Ut Fa* 

yx^fj^yt-JWPf^n^w, #y;*-;i/ 
x ^ u 3 «r ft 6 ft SB? if 

#y y «W«c#y tf-^i/tfflWBr* 

^>it^iil/tffll^CiWHU^ cct, # 

y -fv:/u> • #y *-;M>#y 7*s>x*z/ - #y#- 
;k *jRtBfti#y^^^j.> • #y*~ji/<D*n***tt 

tc— «wawn#y ■? u£>? *-a-^x^x 20 

-fVS/T*-F (TDD , fllTD K 4, 4-^7 

x^M^>^>fy'>r^-F (mdi) . mmuD 
i. eais«2^i 8omisiKd<y^wr*-F, 

&4-1 5©B|3BSSsPy -f VW*- K &0'Cft6tf 

u-fvm-h 0«<&»**ttW, Wx. tf SS^MCC # 
y*-;i/HtSJ£3^f#6ft4^^^V^--^fflt^ 
6ft£ 0 

[0012] *»WCC3»*)W<5: Lrffll>6*i4* 

4i®T>- : e^^A^^, ^©ft>f^>l^ny>^ 30 

x?-;I/T>*:X^A k attJRK^F^^^TV*--? 
f- h ^x^;^T> J t-^A, 3?#0j7SSft£. ftk\ C 

ft6<D*-m, aEttmisiR^^ji/x^i/T> j fc- , jA 

xhWx-h, jftttaRMf-F^^^^r^*-^ 
A, 'Mllf h ^^^^t^^^aWc^ i 

< ffll>£ft£o 

[0013] ttE<0»»CC±RO*4liRr >*x^ At* 40 
*»£T*C£«:J:<K (*iltffi^ixi0 5 -l 
xio 10 [Qcm] iCO*fila«««:ilK"r*Ci** 
pjfi6<fcft*. S/c, Cti6*^*-AtR«:f6ia*t , r4 

S*S4fiA-f 0< ffl^6>ftS. 

[0014] U*>©«a*ffi(c«IHB«jCiri**, #y 

x-f ji^y*— Jk ^'jxxf^yt-^ #y?* 
h^-^ur/x-f-juyy a-->k ^y-tzy >&c#yx 



«fBB^z. 1 0- 1 69 64 1 

4 

£Lfc#y*-Jk x^i/>yy3-;K ^o/o^ 

-fV5/7*-h (TD I ) , ^x^M^^'fy^ 

y*-h (mdi), fis^x^M^^^v^r 

F <*;U- FMD I ) , "5 U*>-f ^ >tttMD 
K -Yv*p>^^y^T*- h«©SE»#J*. Witt 

l>6ft£ 0 

[0015] ^KOaEttMffl^HT***^*^* 
mttP-^«, 9Ms R3f*©»o-"9-il/rjfm«c 
flBl»£ft*a*, Cft6©fflife«:iR5e3ft4 4)©t?«36c 

n~^tRCtl^3ftSfc©rttft<* ^^^> 

l\ MSB, BWC-rf «tt^f>l/X»© 

k: <fc 0 H«c*o«B* Witaiy/Xt****^^ / 

**«tt»tt«Wstw. aw, i x i o 5 - i x i o 

10 [Qcm] tt^*^«Wr«Ktta!all*«r*) 
[0016] #3»«ttD-'5*fflC»ft:«¥««©— «* 

F^A*©ta?»«#2K:|S*©(E3¥t# (B*H*r> Zft 

F XIMIirtsWiWW^JCWS ft4„ 
[0017] ccr, s»j:0fflc^nt^fc-f*>» 
ittMiutssfiy^^A. a*B*BhM-y? 

>BUS«tto ^CDmEE^ag3tc<to-CEnJjn 

3ft4i, ^mtcmw&M{iLt t cmctitc&&M$z*M 

^a«i*u*4»^cfflS©i««ffl4Enflnu*< r«3tc 
e> a < ft o , v i »r « W5e«»^««r * * i *r«kc K 

[0018] COffitai^^M-r^^^xXA^rb 
fc9Htt"CBftl^, aSJRB'J^'JA, «fi«M^hy 

^a, as*»*iu^^A, rh^^^iky^^Aoip* 



(4) 

5 

[0019] mm. aarsnKWcc^-ri^w:, 

atfBftiOTfc 9 > -#^ja»rfcKtt«:* h y -5 a#» io 

[0 0 2 0 ]C<D«te. ^^>«mttftM4uriis^ 
S'J^a, h y* a, iSftJRB*;!/^')^ 

fliS*^ • s^-rf ^x ?)ir >^-)'ax h if * - 
x^a v *^;7 h^x^;bT>^x^A<Din^fg 

««±^JHI*r^C4tCj:or, ft^HWffitnl x l 0 
5 -lxi0 1B [Qcm] rfiB9m««B*«: fefila^Sc 

[0 0 2 1 ] COBS, ±K» 4 ^T>^x»? At&(D#T- 
I«14 0«±> J;9#*L<«:2 0 0^6 0 0<DftH 

tC«±8B(D^4 «T >^&x 0 Affi%aSfln IfcCi ##Jt 

se*j:"3ffl^6nr^*affl«Mi;^^A. 

h y ?a, x«iftft*M^^v^ Aoiptr^fltts^*- 30 

#>^7^^ftiit^aK cc-c\ «7Ki*o^y 

8 5%CC*5W-2>SSiffl©l 0 0f»«±r*0, 1^4*5 T 

sor, ^^AcDip#*«^^>^*-#> 

WCiiffSOU. 40 
[0 02 2] »4«7> j e-'5Aa4Mfat-ft> 

HU*ft(r>#. C 1 0 4 BF 4 S0 4 C 2 H 

iSS?ttO*-CC 1 0 4 BF 4 C 2 H s -S0 4 ' 
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[002 3] HT, *»W©*»«tt!»tt8»t<D3l«WI 

[0024] [MRM1 ^t>^Pvh^77tttCJ: 
TDI-100 (a^UXJ^l/$>}M X;^ 

-;n-ioo) 2011^ yy-fey>cc^'Pfu> 

OOtU/c^'ji-f^W-Jl' <ffiWiM±SL x* 
-fey-;U8 2 8 ) 1 0 0SS9K 1. 4 
;l/6. 3fifiSP, 5/y 3->*»BHSt»0 <B#^x# 
ttSL SF 2 9 3 5 F) 4 MSB, S>^;I/^>S>9 «5 
U-hO. 03aSSR, iftttGRK^h y^A©3 3%t? 
X7 c lx->^y ^HRyy^xxf;l/SS0. 0 2® 
M o n d o m i xttUfflSEaAtBrffifir, * 

AL80°cr, i 2B$r^^^r-u/c 0 *^r*-f£> w 

figttl 6. 5mmt*-9/c, 

[0 02 5]^t, IS3 0mm©7;l/5 K7A**f 
UT, Tree kttSM o d e 1 610C1 
SRfc/BOT, »»ttD-^<Z>;K£Ct + 1 0 0 0V(D1E 

SJS8 5%r#>-o/c 0 ?Mg!Siifi2xio 7 Q-c*o 
fc «> ©3W«EEH«n 4 ^c±m L , 8 RMRffltfic Bfiixi 

[0 0 2 6] CC0n-^CDS^<fc^<DSP^^r2mm(Dil 

fM4i*&) o. 5g, av«E*Eianba*oft:«»K 

140 . 5g?:SM. 4ml O&BtKK 2 4 B#H?5«tt 

mm*. ^taccPDJio^ 

K-f>t****-, WescanlgeiSW S 
jHC-Al (7^>»«fffl)X(ilC-Gl (^7^ 
*>ftffim) ^^A-C, SSiS«3m 1/^4 L/c. 
tii7^t>^Wcti7^;HiW (4mM, P H 
6. 2) k /7^*>»tfTCC«ffiK*«Sffi (2mM) ^rffl 

[0027] 
[*1 ] 



(5) 



10-169641 





th'J^A <PPm) 


$bi&W$L (ppra) 




26 


37 




43 


33 




33 


33 



[0028] immm i ] ±f2H§iwc7n Ltcm&m 

IP*>TD I - 1 0 0£2 OffiSSP, ^y-te';>K:^ 

-?-S5 0 0 0 <b U/c^'jx — r^^U^-^ 1 0 Ofifi 10 
£13, 1. 4 -:/*>t^-;b6. 3M3 7 -, 
^WM£t£lr'J ( B^^ttM, SF2935F) 4* 
gSR, ^^^>^7^l/-hO. 0 3 SSpP> 

-h (H [CH 2 ] «_ 20 C 2 H S N [CHJ 2 C 2 H 5 S 
0 4 , ^14 6 6-5 5 0) 0. 5HKMond 

om i xttRjaSL-cffiAftrtaitr. 

^S^^^SP^EgO/c^-JU FK: SEA 1/8 0°C, 1 20 
r^iitta~^£f#/c 0 

[ 0 0 2 9 ] m 1 <DSBtc*Jl^T t 1 ©¥»«tt5*ttW 
!4SPWiUra:Sl 6. 5mm<D±IEU-^£flH\ 2 
C0SP^tC«iSS3 OmmWR F^A*ffil/>T, TJl/ 

^ K^A<D[pIIk^1 7 r pmif^^^lt 
&lr»r, ffi«8S^*aR3 iltTr e c kttKMo d 

el 6 1 OC^fflk 2 uA5t*SS*EPttU/fc. CCD 

Unto. m^mtcXiLxy'Viv hUcW02t*> 30 

[0030] [tt«w i ] ib^t £ *>*«tet**** 

hO. 5fi»gPtC^TifiiSSK^h (NaC 1 

0 4 , ^112 2. 5) CD3 3%i>x.?l<>{?V 3- 

®SW*i&2 x 1 0 7 Q-C*-o/tfe©^EEn»DiftCC± 40 

#0, smmmati x i o 8 Qja±*^ffitfi«i#JJ? 
[oo3i] [sat«2] fB^r4-r*>*«ttt«4* 

H0. SfifiSiHCft^-C*-?:? yit?~h5 7?)lT>*: 

/c w«ttD-•7«tn:o±J»tt«^^^m6n■r, ms? 50 



[0 0 3 2 ] [JtKW2] K^-r*^*>*«tt#«#J 
^r^fflafl^^^ JI/X^;UT >^ ^Ax Mfvu? * 
-F0. 5fifigMcRx.rr-fe^U>^ ? ^2iiaJ 
<h U/c«M*^S6WI 1 iBMKcl«*fT o/c„ El 1 CC^ 

[0033] [ mm 3 ] le^r a * ^mm&tt^m 

- F 0. 5S*»iCtt*.Mfc:jftttXB^ h 'J^A (N a 
C10 4 -^-I12 2. 5)©33^ifU>^; 
3-;l/-t/y^xXf^l§10. 0 1 sssas^o/c 

tMtmmmi &n»csw*fTofc. m 1 

[0 034] [38»«4] K^-r*^*>a»«t*«4* 

y^?* (hafjk) 4m&%KtLtcumxmm\ t 

C3> a-^o|plte«:mi«lE^a»!Wic^«|-rs«ft 

/Co 

[0 0 3 5 ] [fct«W3] 2. 4- h 'JU>^-f V5/T 
*-F18. 2fi«aBi**«Bflni. 2-#y^*^x 

>^yt-^ (^12000) loomssp, 1, 4 

Sij (B*^^^1±^, SF2 9 3 5F) 4fifiSB. 9 J7 
^f>^7^l/-h0. OlMSB. StttlMWK • ^ 
^^x^T^^^AxFt^x-h (H [CH 
,] n- 20 C 2 H s N [CH,] 2 C 2 H s SO,, »-T-fi46 
6 — 5 5 0) 0. 5 SSSP^rM ondomi xtt^Al 

/Co C©n-7<DJgtn«2 x l 0 lJ Q^C^O, ^Smtt^: 
^•C#/j:^o/c 0 
[0 0 3 6 ] 



[0 1 ] *»?8©*««ttS»tt»*f*»t»fc»«^^^ 
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[04] **«2<c*3^4**«1fi»tt»tt*flai»r« 

i («*«nt) 

1 a 

1 b #mtta-^B 
3 



[HI] 



12] 




IP 



o o o o o 



5 10 

*m oo 



[03] 



[04] 



10* 



10* 



5 10 



oo 



o o o 



o o 



I 00 



(51) Int. CI. 6 filglJBE^ 
G 0 3 G 15A6 1 0 3 



F I 

G 0 3 G 15/16 



1 0 3 



